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| ABSTRACT |

The Antiinflammatory Effects of Chaenomelis Fructus Herba Water Extract
on Mouse RAW 264.7 Cell

Hahn-Woo Ryu, Yoon-Sang Kim, Eun-Mee Lim
Dept. of Gynecology, College of Oriental Medicine, Ga-Chon University

Objectives: The purpose of this study was to investigate the effects of Chaenomelis
Fructus Herba Water Extract(CF) on the production of inflammatory mediators
in RAW 264.7 cell mouse macrophages stimulated with LPS.

Methods: We have not examined effect of CF on the cell viability of RAW
264.7 cell until we investigated effects of CF on LPS-induced productions of NO,
Ca and various cytokines in RAW 264.7 cell. And when p-value is below 0.05, it
is judged to have the significant difference statistically(P<0.05).

Results:

1. CF increased the cell viability in the RAW 264.7 cell at the density of 25,
50, 100 and 200 wg/ml.

2. CF inhibited significantly increasing the production of NO in LPS-induced
RAW 264.7 cell at the density of 25, 50, 100 and 200 we/ml.

3. CF inhibited significantly increasing the production of Intracellular Ca in
LPS-induced RAW 264.7 cell at the density of 25, 50, 100 and 200 we/ml.

4. CF inhibited significantly the IL-2, IL-10, I1L-12p70, TNF-a, GM-CSF, M-CSF,
LIF and VEGF of the RAW 264.7 cell induced by LPS at the density of 25, 50,
100 and 200 wg/ml.

5. CF inhibited significantly the IL.-4 at the density of 25, 50 wg/ml, the IL-5,
IL-15 and MIG at the density of 25, 50 and 200 we/ml and IFN-y at the
density of 25, 100 wg/ml respectively in the RAW 264.7 cell increased by LPS.

Conclusions: CF inhibited significantly increasing 1L-2, 11-10, IL-12p70, TNF-a,
GM-CSF, M-CSF, LIF, VEGF, NO and Ca in LPS-induced RAW 264.7 cell at
the density of more than 25 wg/ml without causing the toxicity. These results
signify that CF has antiinflammatory effect on controlling the over inflammatory

reaction by the RAW 264.7 cell.

Key Words: Chaenomelis Fructus Herba, RAW 264.7 cell, NO, cytokine,
antiinflammation
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1) < A

Alglol] A" AIN(Chaenomelis Fructus
Herba)® & YsIB(HF, g=H)elA
TY3E T, BE AT 25T AF7

2~ X O
=TEe

(Branson, USA)E o] &3}
A A F AHE-3E AT

2) Cell lines

A& AFE-E M EE mouse macrophage
RAW 264.7 cell lineez = x5+ &
8) (KCLB, Korea)oll Al F-3)3+4ict.

3) Ak E 77

(1) Al <F

= Ade ¢4 FBS(Sigma, USA),
ethyl alcohol(Samchun Chemical, Korea),
penicillin(Sigma, USA), streptomycin(Sigma,
USA), DMEM(Sigma, USA), methyl
alcohol(Samchun Chemical, Korea), DMSO
(Sigma, USA), 1xPBS(Sigma, USA), EDTA
(Sigma, USA), trypsin-EDTA(Sigma, USA),
MTT assay kit(Sigma, USA), fluo-4
calcium assay kit(Molecular Probes, USA),
NO assay kit(Sigma, USA) % Bio-Plex
cytokine assay kit(Panomics, USA) &
o] AR&-H %t

(2) 71 7]

& Ayl A-2% 717]& filter paper

(Advantec No.2, Japan), centrifuge(Hanil,
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Korea), CO: incubator(Nuaire, USA).
rotary vacuum evaporator(Eyela, Japan),
75 ot flask(Falcon, USA), air compressor
(Tamiya, Japan), homogenizer(O-mni,
USA), research microscope(Olympus,
Japan), fume hood(Hanil, Korea), clean
bench(dJeio thec, Korea), ultrasonic cleaner
(Branson, USA), deep freezer(Ilshin Lab
Co, Korea), microplate reader(Bio-Rad,
USA). thermo aluminum bath(Fine PCR,
USA), vortex mixer(Vision Scientific Co,
Korea), water bath(In-Tron biotech.,
Korea), ice-maker(Vision Scientific Co,
Korea), Bio-Plex 200(Bio-Rad, USA)
2 spectrofluorometer(Dynex, UK) &¢I

o

2. % H

1) CF Alz=

AR\ 50 g 74 1,000 mE 3HFF
27l A ¥ F FTAHEE 22Xz
7hdE A A2 FEN L filter paperE 3t
ated o FHehod A,
evaporatorg ©]&3led o
5737—]z7]i 7\-]_}_

o] & rotary vacuum

2) Hl:t uj <

RAW 264.7 cell 37T, 5% CO; =7
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9, 75 cnt flaskell A 3 2+H ez =9
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1 me 025% trypsin-EDTASN o=
Aol A 1+ AHg FH 37TelA 5&
I S = = ) S I e L
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CF7} RAW 264.7 cellol mIX&= SA&
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of| A 2417t Wikt 5 wiAE WA o
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skt
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MTTE 100 W ZF welloll 223} &
FulEsdE AFAIZ FH S 276
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microplate readerE ©]$£3}le] 540 nmell
A EFIATE =2A3gE=dY, NO WA
L g FA oz AAFEH.

Production of NO(%) = AT / ACx100
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vl okol Bt & 7 well?] WX E Al
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o A 30 wieksr o
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o]_g—{s].c:] 7L

77
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well®] fluorescence intensityS =A, B
3ol

6) Multiplex cytokine assay

CF7F RAW 264.7 cell®] cytokine *3
Aol mXE S deotr7] $3)ed
Anderson 5o wle S8sigle
9], 96 well plateo] 1x10° cells/ml 9] cell
< 100 WX ¥ F COz whF7]elA 24
Az wiFat 5 miAE WY g5 29
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1. CF7 RAW 2647 cell®] A ZAZ
Eoll WA= H¥

CFS RAW 2647 celle] #e)a % A4
FREEE A A3 25 50 100
200 w&/nl 52 B A EFA

o] vrehtA] bk (Fig. 1.

b = =
S

2. CF7} LPS® A=#
celld] m A& ¢

1) NO A Adoll w3t o33k

CF& LPSel &siA folatA S71=
RAW 264.7 cell®] NOZ 25, 50, 100 2
200 wg/nl 52 EE FxolA f2sH
Zr a2 A (Fig. 2).

2) Ca AAol Wt o3k

CF= LPSel 9siA 34 F7k4
RAW 264.7 cell®] CaZ 25, 50. 100 =2
200 ug/nl 59 RE ExmolA &2

RAW 264.7
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7 AAF S (Fig. 3).

3) IL-2 373l wigt <33k

CF+& LPSel oM #2354 F714
RAW 264.7 cell®] IL-2Z 25, 50. 100 %
200 wg/ml 5o EE FEoA f235HA

A A (Fig. 4).

ANEamnr
1

M 25 50 100 200

CF Concentration [/ mg)
Fig. 1. Effect of CF on Cell Viability of
RAW 264.7 cell.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.
Results were represented as mean * SD of
more than three independent experiments.
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Fig. 2. Effect of CF on NO Production

in LPS-treated RAW 264.7 cell.
# : represents P<0.05 compared to the Normal.

* : represents P<0.05 compared to the Control.

- represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean * SD of
more than three independent experiments.
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Fig. 3. Effect of CF on Ca Production
in LPS-treated RAW 264.7 cell.
# : represents P<0.05 compared to the Normal.
*# 1 represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.
Results were represented as mean * SD of
more than three independent experiments.

IL-2 production
(pg/mL)

N C 25 50 100 200
CF Concentration (48 /m¢)

Fig. 4. Effect of CF on IL-2 Production
in LPS-treated RAW 264.7 cell.

# : represents P<0.05 compared to the Normal.
* : represents P<0.05 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 weg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean +* SD of
more than three independent experiments.

4) IL-10 WAl o8k o 3F

CF& LPSel &siAM FolatA S71=
RAW 264.7 cell®] IL-10& 25, 50, 100
2200 we/nl 52 BE FxoA F2
A ZFAAIFHH(Fig. 5).

5) IL-12p70 A Aol =3t o &F

CF& LPSel &AM F2latA F71=
RAW 264.7 cell®] IL-12p70%& 25, 50,

5



100 2 200 we/ml 59 RE ZTofA]
ol 8kAl A F e (Fig. 6).

6) TNF-a Aol o3t oJ&F

CFE LPSel &JsjA #2jstA F7h=
RAW 264.7 cell®] TNF-aE 25, 50, 100
2 200 we/nl 5 BE ETA] £
A A FH e (Fig. 7).

7) GM-CSF A&l Wg o3af

CF& LPSel oAy f2latA F71=
RAW 2647 cell®] GM-CSFZ 25, 50,
100 2 200 we/ml 59 BE E=%oA
fol&tAl 2 AaAF o (Fig. 8).

8000+ # "

*% sk

IL-10 production

N Cc 200

25 50
CF Concentration (48/m)

Fig. 5. Effect of CF on IL-10 Production
in LPS-treated RAW 264.7 cell.

# : represents P<0.05 compared to the Normal.
* . represents P<0.05 compared to the Control.

100

*% . represents P<0.01 compared to the Control.

CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean * SD of
more than three independent experiments.

250+

IL-12p70 production
(pg/mL)

200

25 50
CF Concentration (48 /mt)

Fig. 6. Effect of CF on IL-12p70 Production
in LPS-treated RAW 264.7 cell.

#  represents P<0.05 compared to the Normal.
* . represents P<0.05 compared to the Control.

100

*# . represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean * SD of
more than three independent experiments.
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TNF-a production
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CF Concentration (4g/m)

N o] 25 50 200

Fig. 7. Effect of CF on TNF-a Production
in LPS-treated RAW 264.7 cell.

# : represents P<0.05 compared to the Normal.
*  represents P<0.05 compared to the Control.
*# . represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean * SD of

more than three independent experiments.
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Fig. 8. Effect of CF on GM-CSF Production
in LPS-treated RAW 264.7 cell.
# : represents P<0.05 compared to the Normal.

N Cc 25 50 200

*

. represents P<0.05 compared to the Control.
. represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean * SD of
more than three independent experiments.
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8) M-CSF AJAdell &t o3

CF& LPSel osiA f-olatA F71=
RAW 264.7 cell®] M-CSFZ 25, 50, 100
2 200 we/ml 5 BE FZA £
A A=A ZHeH(Fig. 9).

9) LIF Aol o3t ¢33k

CF& LPSel oJsiAl f-elatA F7H=
RAW 264.7 cell®] LIFZ 25, 50. 100 %
200 wg/ml 5o BE Exor F2olsA
ZF 22 Aok (Fig. 10).

10) VEGF A Aol i3t o33F

CF& LPSel oJsiA f-oletA F71=
RAW 264.7 cell®l VEGFZ 25, 50, 100
2 200 we/m 59 BE FTo|A §9
A A FH o (Fig. 11).

11) IL-4 Al A3t oJsF

CF& LPSel oA folatA F71=
RAW 264.7 cell®] IL-4Z 259 50 we/nl
o FxoA fosA A F S (Fig.
12).

M-CSF production
(pg/mL)
S
(=3
o

N (o 25 50 100 200
CF Concentration (#g/mé)

Fig. 9. Effect of CF on M-CSF Production
in LPS-treated RAW 264.7 cell.

#  represents P<0.05 compared to the Normal.
* . represents P<0.05 compared to the Control.
*# . represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean = SD of
more than three independent experiments.

LIF production
(pymlL)

N (o3 50 100 200
CF Concentration (/g /m¢)

Fig. 10. Effect of CF on LIF Production
in LPS-treated RAW 264.7 cell.

# : represents P<0.05 compared to the Normal.
* . represents P<0.05 compared to the Control.
*# . represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean * SD of
more than three independent experiments.

VGEF production
(pg/mL)

N (o] 25 50 100 200
CF Concentration (#8/m¢)

Fig. 11. Effect of CF on VEGF Production
in LPS-treated RAW 264.7 cell.

# : represents P<0.05 compared to the Normal.
* ¢ represents P<0.05 compared to the Control.
*#* 1 represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean * SD of
more than three independent experiments.




N Cc 25 50 100 200
CF Concentration (48 /m¢)

Fig. 12. Effect of CF on IL-4 Production
in LPS-treated RAW 264.7 cell.
#  represents P<0.05 compared to the Normal.

%

. represents P<0.05 compared to the Control.
- represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean + SD of
more than three independent experiments.

12) IL-5 A Aol 3t o33

CF& LPSel oJsiAl f-elatA F7H=
RAW 264.7 cell®] IL-5% 25, 50 2 200
ug/ml 52 FEOAA FolsHA FHAAFH
oH(Fig. 13).

13) IL-15 A3 Aol w3t <33F

CF+& LPSel osiAM #2354 714
RAW 264.7 cell®] IL-152 25, 50 2 200
ug/ml 52 FEoA FolsHA FHAAH
oH(Fig. 14).

14) MIG A Aol st o3k

CF& LPSel oA #2354 714
RAW 264.7 cell®] MIGZ 25, 50 2 200
ug/ml 58] FEAAM FeJsHA FAaAF
oH(Fig. 15).

15) IFN-y A Adell wigt o3sF

CF& LPSel oJsiAl f-elatA F7H=
RAW 264.7 cell®] IFN-yZ 25¢} 100 we
/m8] FEeA {FoEHA FaAIRSH
(Fig. 16).

IL-5 production
(pg/mL)
- =S NN W W
o O O o o o O
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(=]
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N (o] 25 50 100 200
CF Concentration (48 /mt)

Fig. 13. Effect of CF on IL-5 Production
in LPS-treated RAW 264.7 cell.
# : represents P<0.05 compared to the Normal.

. represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean * SD of
more than three independent experiments.

200 #
1754
150
1254
100
75
50
25

o

IL-15 production
(pg/mL)

N (o 25 50 100 200
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Fig. 14. Effect of CF on IL-15 Production
in LPS-treated RAW 264.7 cell.

# : represents P<0.05 compared to the Normal.
* . represents P<0.05 compared to the Control.
*# . represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean * SD of
more than three independent experiments.
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N o 25 50 100 200
CF Concentration (4 /m)

Fig. 15. Effect of CF on MIG Production
in LPS-treated RAW 264.7 cell.
#  represents P<0.05 compared to the Normal.

- represents P<0.01 compared to the Control.
CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 wg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean + SD of
more than three independent experiments.
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Fig. 16. Effect of CF on IFN-y Production
in LPS-treated RAW 264.7 cell.
# : represents P<0.05 compared to the Normal.

* . represents P<0.05 compared to the Control.

CF : Chaenomelis Fructus Herba water extract.
N(Normal) : Treated with media only.
C(Control) : Treated with LPS(1 weg/ml) only.
Cells were incubated with CF for 24 hrs
with LPS.

Results were represented as mean * SD of
more than three independent experiments.
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